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(54) LIQUID CRYSTAL ALIGNMENT AGENT 
(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a I i q. crystal alignment 
agent which can form a I iq. crystal alignment film which 
exhibits a good I iq. crystal alignment, a short residuah 
image erasing time in a I iq. crystal display element, and a 
high adhesion to a substrate by mixing specific components. 
SOLUTION: This I iq. crystal alignment agent is a mixture of 
a polyamic acid represented by formula I (wherein R1 is a 
tetravalent org. group; R2 is a divalent org. group; and n 
is a positive integer) and/or an i mi de-group-contg. polyamic 
acid represented by formula II (wherein R3 and R5 are each a 
tetravalent org. group; R4 and R6 are each a divalent org. 
group; and n is a positive integer) and a tert. amine 
represented by formula III (wherein R7, R8, and R9 are each 
an org. group provided that at least one of them is an org. 
group having a heteroatom or an aryl, a Iky I, or alkynyl 
group or that they may combine with each other to form a 
mono- or polycyclic heterocycle together with the N atom to 
which they are bonded). The tert. amine can be mixed in an 
amt. of 0. 1-80wt. % based on the polyamic acid and/or the 
i mi de-group-contg. polyamic acid. 
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yUT-tr-r— K f h7th'D77y, y'^nn^^x 
1. 2-y7onx^y, l, h 
'J^ppx^y, 7njU^y-*£>. o-^o/l^y-tf 
/ ^Mf/ ^r^/ so-tfy^ h/^x 

>\ ^yl/yf^«:i:m§. 



fc ft: J; 0 iKU T 5 v 7M*nh £ t **T 

[0055] Klttf) J: 3 ft: l/t#Mi6*>J r 5 y 
tt. *<0»a«i« ( 77 1 n ) <0fi|36*il»0 . 0 5—10 
d 1/g. *?4L<te0. 0 5-5dl/gt*8, 

[0056] *«Wl£i3t*SS»f&K < *? 1 n ) «0fl[ 
tt. N-^;P-2-eny kv£^£LTJBv\ a 
*3&«0 . 5g/100S'JU7 Wlxefc4*jfcfcoivt . 
3 0t;Tft»oai££fifVK TER*fcJ:oT#ft6*L 

[0057] 
[Si 1 

1 n (»«»TmQ/SK»TWni) 



17 1 n =- 



[ 0 0 5 8 ] « 5 KS^WsKU ^«>*3MHO 
*HBrtI»ft:«fflS#t&HR* ( I ) TSSftisKUT 
S«y^»4fet4HR* (IV) T^SilSsKyTS^tt 

ilfc. HR* (ID T*S*L*>f 5 KS^'J7S7 

?Ktt* ( i ) JJEHtt* ( I ) T*»*t6sKUrS y 
^Kr&WR-*-*i4:fcJ: , 3. ifctt. JJE— «W < I ) 

h ^/I'tfyKZiB***: y'7 5 yifc^ttfc S^f V y7 

TBHR* (VIII) : 
[0059] 
[ft2 3] 



HgN-R 



II D 

-<X> 



■R -HHa 



< vnr) 



[0 0 60] R 18 ti4fffiS0^t8S. R^tiXX/ 



[ 0 0 6 1 ] Ue ( i ) OKJ&K&lrVC » ±8E#y T i 
300*C-CAO, L<«1 0 0^2 5 0^**. 



( 13) 
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[0062] ±IB ( i ) ORlSfcfclrVC, iKUT 

fcl/a*. JJB— ** ( I ) T«8*L&sKUT5v^» 
0-1 8 OX:. #F4L<te6 0-1 5oxres>&o 4 

[00 6 3] JJB <ii> <?5KJBk:t5V^TfflV^<i4^ 

zsfu^vyisj y ^r*- b*o«WB«y>f y 
yyr*-h s ^^^^^—^-4 , 4' -^y 

$"7*— K zs? x.—Jl>Xjl>?ti>-4 . 4' -y-fy>- 

7*— K s/7x-;^7^k-4, 4' -y>fys/ 

7*— K 1, 2-i/'7x- /UX^V-p, p' 
y^T^-h. 2, 2-y'7x^7D^y-p, p' 
-yMV^n-h, 2, 2-V7 3L—)V- 1 , 1, 
1, 3, 3, 3-^t7;P*nrn^y-p, p' - 
^Vxr^-h, 2, 2-^7 jl—JU7?>-p , 
p' -x>fy^7*— K y'7x^;l/y7nn^^y- 
4, 4' -i/MVyT^h, y'7x-^7Wo^^ 

4' -yMyyr*-h, ^y/7xyy- 

4, 4' -^y>-T*-K N-7x^lfS7 
^ K - 4 , 4' -y>fyy7^bf^#SyMyy 

±R ( ii ) toBOGMifflzttmt&Kb Ztvt* 

ii«5 0— 20 ox:. iF4L<(ii oo-i 6 0 

[00 64] JJE (iii ) ORaSfcfclrVtJBv^il-M 
*ft 1 *yl^ $ y 2 */H3Lt t SrEBStfT# 6*1 



[0065]±E(i), <ii) tJitMiii ) <0£JS 

Wgtfftg ( 77 1 n ) <7><fcWI«0 . 05-10dl/ 
g.jffiKttO. 0 5 — 5d 

[0 066] <^'J7^7^SS>±iS^ l J7$7^S 
*$ J:tf/4fctt-f 5 H»frf'J75 ^ * 
(III ) T»bSitft*=«r5>KI*RJS$**i 
kfciO. JJEHte* (IV) *$J:tX/4fc*i±EHIW 

(V) TaSiiSsKUrs v^K^mcih^ 
4. 

[0067] JJEHR* (III > "C*S*i*»E«rS 
ytfev^t. R 7 , Ft 8 fcJ:tmni«*ISfflftl--3 
ooaMbk*«Ta 0 . ztit>co'j?%< ti>i ott. ^ 
folf. 7'J-;«, 7/l'*l'>'*4fc(47yl'*x/p 
*£^*fbfc**"Ca**\ fcKfctR* . R 8 *5J: 

b Kn^x^S^ob Fn^rS/r;^^S ; 2- 

; r^y/o bvnp??)7 * y 7yi^yp« ; ^7 
yxf;pa^y7y7;W;i* ; ^u^^yu**^) 
x^^ryWrypa^apWfen*. xfi/yif 

s/'-;^ ; 7 * -)vmm>T u -yi^^^-o^-fb*^ 

£ LTfcL «litf^v>?yu«. ^< ^^f^'JyPS ; x^- 
ypat^ry^^^fc^ftflrfcSaii: LTti. «i 

[0068] dcoi d SrSgSKT 5 yScolfflt LT 
tt. hux^y-y^r^y. h'jx (2- 
yxh^y) x^) 7^y, f F7^f/l^xfi,yy 
T^y. 3- (y'xf/l/T^y) rnbVPT ^ y. 3- 

(y/f^^yjrne/^^y, N, N-^^-yP 

7-'Jy, N, N-yXW-'Jy, N, N-yy»J 
^S/yPTxyy, N, N-yyjyy>-o-h;Hy 

n p n, n, N-fh?/y ^y^^^^y^y 

y'7 5y, 1. 3-b'^(N, N-yy»Jyy^75y 

^f-;u) ^-^u^^y. (N, N->^y 
7^77xX/H.x^x MIT^yyP*yl/V-yK h 
'jxfi/yy'7$y, 2, 4, 6-hUX(y^f-;PT 
$y>f-;P) 7xy-;K N, N-^xf-y^Vi/yPT 

^y, 4-^^yur^y-3~y^y-2-^v. 

N, N, N ' , N' -fh7^-p-7x-I/yy 

r^>. f-h^^f-yu^r^y^^y. 1 , l-y^f 
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mj;k l. i, 3, 3. 

>\ l- (n, N-yxf/ur^y) 7x-^r-tfi/ 
>\ N, N-^fvur$y^?n^-fe>\ -Ax-?-;!/ 
ryyursv. n. n, n- , n- -f-h^-x^- 

1, 4 -^T^y-2-7>>\ rut-^yXf^T 
£fz. R ? . R 8 fcitXR* sft«-e*i.fe3Waf^LT^ 

try^y, *yy>\ 7xty>D»jy, b'e'j^ 

>\ ^ijy'y, /k?->?>\ i^h^i^BL N-7xX^ 



2-7i^-4->f/H^/-/k 
1 -y7yxf;l/-2-^f;H 5^/-;!/, 1 ->-r 
yxf^-2-7i-;HS^/-yk b>J7'J^y7 
*U~K N-y^Q^-yR^t'Jy, 

f;^7t'jy, ^Wfi/yf b7^y, l - 

(4, 3, 0) -5-y*>\ ^TiFbv-^c? (5, 
4,0) N-^f;NyF-/k 
4-y^f;P7$/e»JyX 1- (N-tD'JyV) 
y^p^yfy, N-h-;HTn'J Ky, «- ( 1 -b 

/K 1, 1, 3, 3, A-^Vft^WT— 

[ 0 0 6 9 ] 3 fcfc. Tie^ ( 1 2 ) - ( 1 7 ) : 

[0070] 

Ht2 4] 



(15) 



16200 



(12) 




(13) 




(14) 



(«) R >_Q_Lg^ 



9 Vd<: 




boon / n 



CH 3 



CH 3 




(17) 



vo^-C 



CH, 



CH, 



[0071] <^+, Rimm® 1 ?®. i~i oco^t* 

r s •/ i, o . i~8 oaraorarcttftr? 

* > #4 l< « i -6 on&.%<n$mx'mwz & . 

[ 0 0 7 2 ] IMffiE&TS. ytXVTS. -y XV 
/£tM4 5 Fa#*jKUT5-/^Ktc0RjSti0~2 
OOt. fflF^L<«2 0~6 0"C£OSEHOiaeTfi : -5C: 
fc#T'£. ±M-«5£ (IV) *> J: IX/^ TttS— JK^C 

(v) ■cmztizxvTs-yrtimzM&t&zttf? 
[0073] <mimfom>*micr>mMifamte. * 




< 



UTS -y ^K^feitX/t^i-f 5 F»Mr>KyT5 •/ 

[0074] T&mnmxsMtemtttm&ti&k 

(cfc^T, HH* ( I ) X-mZtl&XVTS. v?Mcry£ 
G&ii. m&0. l~9 0t;l-%SS, #£L<1±0. 

*4ra?£tfyr§y:?lfeB£fMcisvvc. — OA (I 

0. 1~9 0^/W%g«. »4U<«0. 5~50^ 
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[0075] *9t^ffit&ltiM£.t*lf&tfVT$ •/ 9 
»*U<«1~1 011%^Ih?^. 

»«Kft«£»4£fc3^&'*\ itt^lOtlX^jS 

>\ n-fy^TSy, n->)yfy/P7$y, n - K 
7*^1/7 S>\ n-h'Jfy^T^y, n-f h^fy 
vl^T ^ >\ n-^y^fy^r^y, n-^Vri/jU 

5>\ n-x>f a*s;UT$ y^mfhZtifiT^h. 

y^7*-K ^7^;My^7*-hlPSrW4<ri: 

[0078] **q*0»ftSrtflBfc«, IStlt: *hT 

3-7$y7nh°;l/h»Jxh^y^7y. 

2-r syrobvuhiM h^>-^>\ 2-r^yr 

-3"75yrn^h»J^ h^rSyS/^V. N- (2- 
7$/xf;H -3-T5yrotr;^f-;^y h^ri^ 

y?y, nroir^hu^b^^^^. 3 

-^ly>f FrofyUh UXh^S/^^>. N-Xh^ry 
# ;M< - ;U -3-T^yTobVl-hLM h^yiyyy. 
N -X h y^/P^- 3 - 7 $ y 7o h >J X h 
*>^9>\ N-h'jxh^yyij;i,rnWh»Jxf 

i/yhU7^y, N-hUy< h^r^syy/^rntr^hu 
xfyyh»j7^y, i o- MM h^fi^U/^- 1 , 



4, 7-h'j7ff*y, 1 

1.4. 7-hvyyf#y. 
-3, 6-^rify-;ur-trT— 9- h 'jxh^ 
^U;u-3 , 6 - if y ^ur-fe^- h . n-o^ 
3-r ^ yrutr;i/huy h^i^y^y. N-^y 

y>-3-7^yrnt , ;l/hijxh^yy7y, N-y 
ji— ;^-3-T5yTot , ;Ph>Jy< h^r^^^y. N- 
7xX;P-3-7^yrn^h'JXh^yy7y, N 
-b'X (it^x^y) -3-T5 yrotVUHJy 
f^r^Ey^y. N-b*X («yXfl/y) -3-75 

-So 

[0079] <m^m^m^F>^mcom^m^m^m 

[0080] ( 1 ) ^--^S*ifc«»WB»« 

^U—K ^J/fl/yfU7^l/-h, ^'Jx-f^ 
x/u^y^ N*o^xf-*y^3&>fe=3rS 
»5HW£Jli^4£fc0^&4* *«*>-WfcSW-fcii 
43B»WfcUtt, RftxX (Sn0 2 ) *>&£:4 

nesajbi (^iPPGtttiffii) . mc-iyv^K 

— K'ffcXX ( I n 2 0 3 -Sn0 2 ) **$>*:4 I TOM 

y^fcitt. 7tb-x 7 fy/awvx^^^ 
* 4 . fSSie^Mm^oji^asti 80-300^ 

Six. »4L<«1 20 — 250 ,> Ct$tl4. Srfc. 

$ti4^KcoM®(i. ffl#0. 00 1-ljumTfcO. 
»4L<tiO. 005 — 0. 5/>£mT*J>4. 
[0081] (2) #rtS3hjfcfflRffifc. Witf^-f o 

y % ly-ay. 37 hyf^*^^l>^S®lWt 
WSttffi. 7y/^7-rnyx7haftffi» 

[0082]^ *9tn^)»Asm»(c^ m&ztL 



(17) 
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fcftifiKftitfc:, mummws - 2 2 2 3 6 6^&?8 

^f^^- 2 8 1 9 3 7-5H^8l;:jr;£ft-0->.g. i 3 
«2r^-ft;$-ti:SJ:3^«M> *4VH11«IPF5- 1 0 7 

[0083] ( 3 ) ±ia» J: a LTig&EfoJga^lS 
£*l*g«[£2tfe#§3U -E-^m^^ffi^cfctt 

2fe<7)S«[^fflgS^i/-^SiJSrfflvi-CKr , ?^i3-*, S 
ffi^EBtJ «kVv—/WRIK J: 0 El^tlfc*/^ >y 7ft 

[0 0 8 5] B»fcl/Ctt» *7f^ •y^MiglliJ.fctf' 
^vf -r -y^SigAaw * u < » ffiiKi"* y^.-xM 

K nWf'JA'*- MfOnU-.^y -y 
?mk&*mft& rc-i 5 j r C B-15j 

y | Jf2'-p-7Sy-2-^f4'yf-^yyt>-h 

«aaBraf£%ib & tern*- & z. t #t « s . 

[00 8 6] ffift*;ls«>*89£tt9-^8ii6 

z t #-e# s . 

[0087] 

[&ft0f] J31T, .J: 0 > 3£>tcJi#W 



[0088] tmsknssmi miymm^izwzt:* 
zmft^mmx-wm u k 4 v<ntt\ r a 
[oo89] cttASMRaavtt d «asmh&£& 

su i^gLTtiiwiK* j i sK-54oot=jg-rs 

^KiiOIFffiL*:. Pffi^tiJ I SK- 54001c 

[0090] cattiff±B$ian mMetf&Ftz iovcd 

[009 1] (tifll) itasC (7) T«Sil*yr 

2 3g ( 1 OS'JtW .4,4' -S/7S/ 

2, 3. 5-by*^drs^^O'^>'f-/HfKZjil* 
t22. 4 g ( 1 0 0S'Jt;H £\ N-^^-;U-2- 
b*o»J HV4 5 0gfcjWBStir, 6 0XTC6 B^RJfcS 

-/PTttjfL. «ffT4 0rt-l 5B»BM8«$**ifc 
CiOs WS^IiJS&^O . 9 5 d 1 /gX'h&XiJTH y 
^KC-ixSr r#iJTS7?»(al) j tti. D 4 
0. 8s*49fc. 

[0092] (^05 2 ) GfBfft 1 rWfeftfcsK U T 5 
■f?i(al) 2 5. 0«*N-^f^-2-eD»JK 
y4 5 0gt§gL, KOjfitfce'jyyT. OgtJJ: 
Vm?mm9. lgSrmDnL. l 0 0°CT3B$raSiga-r 

ami tfflmzLxikm&xxmmzit. *tmae& 

0. 9 3dl/g, -fSHW70%^iJ7S7? 

■r*. 3 1 9. OgSftt. 
[009 3] (d«0|3) ±12^ (8) -rasitfi^r 

S>-5. 24 g ( 1 0 S U^EA') . 4, 4' -x'7*y 
•/'7i^M^yi7. 8g ( 9 0 5 y^p) tsxxf 

2, 3. 5-hy^/u^>-^^o'<>-?-/Hfiez*E7j< 

^2 2. 4 g ( 1 0 0 S.V^JU) Sr. N-^<^-2- 
tay HV4 5 0«(cS»S-ar. 6 o'CT6mm&mt* 

-/U-CgE^L. «ffT4 0*CT'l 5&fffl$mmthZt 

izzv.mmigtfo. 95di/gm^'j7S7 

^KC-itSr W7S7?8(a2) j t-fh. D 4 
0. 8g£#fc. 

[0094] (-dA0l4) ^^2r#^7t^urs 



(18) 



ftffl¥9-3 1 6200 



■y?K(bl)25. 5gJrN-^f;l--2-eDiJK 
X4 5 0g{e&*?U Z<T>mmzWJV7 . 2gi5«fc 
t/&S*P&9. 2gSrSK6nU 1 0 OT;T3l$l8HnB»?- 
iifcfciOJBbWHSHHtt:. <fcwt\ 50&fej£*£££ 

ami tHaifcLTaasiJiWBi^-tt-. *«kfti&p 

0. 93d 1/g. S K-ft^7 0%<OdfJTS y? 
MC£*i* r-fSHa***>JrS7?» (b2) j 4: 

) 19. 5g2r#^. 
[00 9 5] (^j£W5> _Lia3t (7) -CftSfli^T 
5^5. 23g ( lOS'J^l/-) ,4,4' - i/'T 5 J 
y'7x^/M^yi7. 8g (90S'Jt;l-) fcitfb* 

U y MtZ*l*!Bj2 1 . 8 g < 1 0 0 5 'Jt/U) 
Sr. N-^^-2-tfD'J K^4 5 0gtwjg^$^ 

^^rjUa-jUTimL^ mET4 0X:X'l 

5B$mmmzit&zti,zj:'). ttming.wi . 5di/ 

gX'$>&#*JTS.>y?mtZti£ r#ij7s,?B ( a 
3) ) 37. 8g£#*:. 

[0096] (£-fiE096 ) _tf25S ( 9 ) T'$kZtL& IsT 

5>6. 43 g ( loaytw .4,4' -yrsy 
y7i-;w^>i7. 8g <90sy*^) t>j;i/e 

'J -y YWZMftSfa'l 1 . 8 g ( 1 0 0 5 yt/P) 
Sr. N-*^-2-buL> H>-4 5 0gtcjg^§-li- s 
2 5r-C6^^Rja5?-tf-/S. iJC^T. RJE^fSSr^i^J 

*o»f£. *^T/U3-.>p-Cift#U MHT4 0 , CT-1 

5 z t iz «t o . o . sodi 

/gT-AS^UrS-yiS'S! CClixSr r^JTS -y?& 

(a4) fc-T-S. D 3 8. 8g£'#*r. 

[0097] (ilrj£ea|7 ) _hf£i£ (10) T'glSil&i-' 
TS>-4. 22g (lOS'Jt^) .4,4' -y7S 
yy'7i^M^yi7. 8g (905D^7U) tJitX 
tn^ U -y hiC**%2 1 . 8 g ( 1 0 0 S \)=etU) 
£. N-^f;l/-2-eoy h'^4 5 0gl:M?*. 

2 5-ct-6^irje5$^. #wc. %.mmmz*mn 
^-f-^r^a-Mz^-cR^ma^m^tz. 
%<tfk, ^/wr^n-^rtfcfrU « j ET4 0x;ti 

5B*FSS£*i£-£6 < ri:KJ:9. l . 8d 1/ 

g-ess^yrs iZtl* rtfVTS-y? 1 ® (a 

5) j t-rs. j 40. i s *ntz. 

[00 98] {ii&m8) 2, 2-b'* [4 - (4-T 
S/7i^y) 7i-;H7nAV4. lg(100 
5 'J*;i/) . tru* y >y Ms-**^ l . 9 6 (905 
wu) tat/lMSX (in ^$^^^^17 . 5 

2g ( 1 0S'J^;U) Sr. N-^f^-2-tay 
4 50g£*gfi?$-tir. 2 5°CT6^SRf5$^. 

-c. Rsmm^izm'i^^fUTjun-Mzm^Rm 

U «ET4O-Ct'15i^ia^$-a-«.^t{cJ:0. St 



IKttfttfl. 6d \/sThhXVT$-v?W.(Zti* 
r^y7S7?i (a6) fc-TS. D 40. lg£f# 

(0099 3 CS66£fffln 

( i ) m&mftmv>MM ■. ^ltt^^yrs 

#i&S4S4%<?)&*si: l. zommznMiuTnoy 
< Lz*m)c?>t6&mftmmm ttz . 

[0 1 003 ( 2 ) ?g^^^<Of^ : 

1. 131 mm<7>tf7Xmfc?>~ffilzmi>ft>tlfi: I TO 

■t*»&**»WWBLLfc:, ±3&<o£z>lzLXmmZti 

tz*%Pnnmikm\lnfflZxV>-h-*m^XWftL. 1 

8 0 -CT 1 ^SSa®-r & d t IZ X 0 WWRflC 8 0 0 AO 

«£HSrJ&3cL*:„ 

[0101] 2 . JBf£$ix*:MBt®2r. oy^c^m 
Wt^o-^Sr^Tf-S 9 t'v-^i^- >-Srfflv^T 

iz. ZZlZ, ^tV/iiR^Wi, o-;I/C0[h|^c5 0 

o r P m. xr—^m&mmm l c m/^t Ltz. 

[0102] 3 . ±IEC0 J: d IZ LTm&mfo®tfBf$.Z 
:h.*S}££2&#tSL. WffWOH^TOt, * 
fSl 7/imtf9K-fkT^S^ 1 7A^Sr-if*-n,Ji^>'® 

J;^n2«ctfOS«^BI5^^LT^[6lESL. i'M^gPIBI 

±?r s«$-^t ee* vxmmmzmtzittz . 

[01031 4 . SKcO^ffitJJ: W(-^gP<73g^SiIt=J: 
0 KM£*t*:-fe/Mi^ y ^F*3H. ^-?f -f y ^MflSa 
riWLC-200ij (^<;^ttS) *mjmv. <5? 

-ScT-g. i 3 H«7K«$-flA 0 ^-^l. Z t iz J: 0 . i&fl 
fg^*^Sr#SL^. 

[0 104] 5. ±fB<^J-ptcLT-f1^$ft7t?&&^ 

aima, mfESrEujDfc itf^LJt k £ leaves* k 

fz . ffi^^^StSffl'i^H 0 . 2 0 #fU fc § *> 

[01053 cg©£M2~ 1 1 d Tie^i n^-rsa^- 

(a) ( a 2~a4 ) S-tti-Y 5 Kg^T* U T 5 -y ? 
K(b) (b l~b2) iJi^HSTSy (c)<7)* 

^#^r^fflw zmmi tmmtzLzm&mm?* 
•f^L^. imzixtemy&m : ¥-<o&«iz'o\'>r. m 
tmitmmtzLz. m&<?)mm&. ^maxrmm. 



(19) 
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-r. 

[0106] cmmm 1 2 3 ■&!&m3X''&t>tite#v r 

immftmzmmLt:. <x^x. znxiiztxmmz 

250 -ck Ltzz t ammmm 1 1 mmz lx , ma 
mtmttimLK. sagias^so'cfcLfc.r.tic 
i 0 . mmcom^t mmiz^m^m^mmamn l . * 

li*^5f?^<D#* (COV ^X . mum 1 i: WiMiZ LX , ?£ 



[0 1 07 J TB*lfc**-**fctt 

oT. ^0")3~6T-#^^^yr5-y^l! (a2~ 
a4) ^^«^$h*S#^'JT5 y^S5 (b) (bl 
~b2> tf>£.*£fm^ SfeffiMl fclSiaHcLTi&aEft 

Erfiiffj<7)«-^2rffl>-\ mmmi tmmizLxm^m 

x. mi&MitmmzLX. ftAettfttt* ^Sfttfci 

x^-t. 

[0 108] 







7 ^ V 
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